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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
drying a substrate surface using Marangoni effect 
enabling drying time to be heavily shortened by an 
extremely simple method. 

SOLUTION: Two liquid absorption pipes 6 and 16 having 
drainage pumps 9 and 19 respectively are used, and a 
first liquid suction pipe 6 is placed so as to position the 
top opening 7 under the lower edge L^ of a substrate 3 

placed in a cleaning bath ^, and a second liquid suction 
pipe 16 is placed so as to position the top opening 17 
over lower edge L^ of the substrate 3 placed in the 

cleaning bath 1. And the volume of the drain of the 
drainage pump 9 is set below the fall speed of the liquid 
level that sump do not occur at the lower edge of the 
substrate 3, and the total volume of the drain of the two 
drainage pumps 9 and 19 is set above the fall speed of 
the liquid level that sump do not occur at the lower edge 
of the substrate 3 and below the upper limit of the fall 
speed of the liquid level that Marangoni effect occur, and 
the two drainage pumps are operated at the same time to 
absorb and drain the cleaning liquid 2 in the cleaning bath 
through the two drainpipes. 




COPYRIGHT: (C)1998.JPO 



(19)H*H»W)t (JP) 



02) ^ 18 11= ^ « (A) 



#^¥10-308378 

(43)iiiBB ¥^10^(1998)11^170 



(BDIntCl.' SSWIE^ 

H 0 1 L 21/304 3 6 1 

F 2 6 B 5/00 

// B 0 8 B 3/08 



F I 

HOIL 21/304 3 6 IH 

F 2 6 B 5/00 

B 0 8 B 3/08 Z 



(21) aiS#^ I^S^Fg- 131663 

(22) aiiBa 9^(1997) 5 ^ 7 B 



T^m^ »«3lO»3 FD (± 5 H) 



(TDtaiSA 000124959 

Msms^m^m 3 re i m&o s 



(54) [S!ig<o««;] SKSMffl^^^s 



(57) [i!lt;] 

6 (i-?-c05tffiraPi5 1 Itfi-mm 1 rtca*^ix:^c««3 

mmm^yr 9.19 io-&»sf7K»$:S«^oT^sc?RS 

-^^c7)^-t|>Sffil^TSS<7)±ISfIWTi: ^rl. i o 




12 



(2) 



10-308378 



iztizx->x mmmmmi:'^^ < -r ^ i a =5:14 

^^oaST-^fiti LT ^ i: Cot 0 , 

m.^m^:mki-iJ:oizLfzn,mmizii\,^x. 

!> i: 1 1 C . mtim 2 (r)^mmi^<^^^mDM^mtl 

•mmHzmf}^tifzmtimm<^T^mx o hm^zsm 
thx^izimi. 

mst L^j:^mmmmm&.Ti,znmth t 

mum 1 fciVm2cOZ':><:73#^gffl;K>r2:lH|B#CffiJ 
LTHiiEm 1 J:y'^2iOZoWff?Sl'lcJ; oTMlSft 

i WmUTM& 0 . 5 c m/ s e c tClSSI" Sit 

til, Htrl£^ifcJ;y'S^2wzow®?S'f(3J;l>a?^?S 

cO-&9:P*l:*r?gffil^TiI]K 1 • 5 c m/'s e c ftifitw 
[000 1] 

m^e (LCD) hm^tim 

cOS1S^®cOf2t«:^-ffitC(^0. mz-7yy^~ (Marang 
[0002] 

■(l:^C^^I^V^, 0. 3Atml.:JlT<7)'h$^flc7)ia?4^<75ft«t, 

ran t ^: -> T 0 , ^f^oxs h I. ^^imm^mnbx 



[00 0 3] 112 C*><<^-C, ll,im¥mtLX<7)^yi<.2 

r,ntc uz-mmxh o , z<nmmm i F^cftif.*f 
mi<7)m5Ui. ^irtc7)^K2*l!5v^!lltr^'l•g!5^l^f 

3 <7)Tm L I j; 0 TliUclill-l. J: 3 tcK 0 tttt f> 
[0004] -U, 1 0(iAN7 'j > /lit-<& o t , ZCT) 

A'yij > /tf 1 0 ecu, f*arri> 77 >3-x»imar5%ii 
{f I PA (••( yrnf;i/r;U3-/i.) 1 1'i-tA^Aix'b 

1 2*'ie^?ixtv>^ . 1 PAl wi")N., 

ti/^m, fS^^ffl AM r 1 3 ^^txm^mm 1 
[0005] ^ib\ miimwWim 1 (nim±.^&s 1 4 

CffM?it?ti^mP 1 5^j:}ilzJ:-oX9mzmm^tiX 

%th z b (c J: 0 , JSffilSSia 1 4 rttCRff^iO^'^S 
(?S3S$^5 U y h/k/m i nSS) rffML . I P A^y 

X - A 3 i: setk 2 1 ntsMwrnrnz^mmz^x % 
imhi\.hiio\,zmfSL^ixx\<^h. 
[0006] Hm^^t^zav^x . -7yyd-m^mm 
Ltzm.^m<^mm<'K<^i. 0 iz ixmhui. 

h-h, APM (ry^=.T&'\<.) ai^^^^jStcJ;i.;>( 
^■V=.-y'7-mti: f j; o T ac?^^fl $ tLTt: X - A 3 

fflyNM7'l 2riil:t"A'7'J >-7'ti9(CN2 ;^'XarF;r^ 
ZttX'v^miih L - aVJ y 9 I P A 1 1 2: a' 
7iJ>;?'Li: I PA/fXr^^-\th> zam±Uzl < 

«: ii C T 'mwm 1 <7)?S®±^^^ 1 4 (cff s ni. , 

[0007] >-<:■, Huia i p A;<?xA>'3**^$ix-cv^s 

mB.i'ZiiV^X. jlf?Sffl't•>•r9$rf^t))^^i■. '!a?Sl=6ic 
J: T ?S<f 1 l^cO|iE7K 2 srW^iOjlSTtRi' 'ttl L t 

vK, zinzi.->xw^w.min<^^2cr,mmi-''& 

crpmX'JifiriX^^^ , ::iXt(1^-:)-C*ie7K2 ^WSiS^ 
iX/2^x-A3;!)it^/?tCiiaj§iXT>'^#, Z(^m^^h. 
■Ci<-><'>x-A3i:^7K2 c7)tSg4?gffigP(cfi la N 2 

[ 0 0 0 8 ] fif 2-7 X -A 3 i 2 fiOtglias^^ti , EI 



(3) 



10-308378 



AA':^mx^wfhti6 IP A/fxi,m7i(.2'^t,zm 
^tJi^■c■v''#. I p■A/f^tl^imSit^l,zmr>ximrlL^ 

'imt^±.i)^hT^z^i}^'^xTt^'>x^-^< m^±.. ±M 

f> Tlffl(: I^/)^ 9 ? I * 1 L tj:^i^±-r I. ( ; il * -7 7 

[0009] z(r>^\^m.LMm'^■fh t . KneDa^^o 

<, zcntzib. ^7K2*^'!7x-v^3i?)^ffi^::*^iS^Kt^ 
-:. T ^ •!> J; ^ =5: t < =S: 9 , ft 1 fiO*« 7K 2 

f??i^«FJ-C'|gi)t?4a$ ixT V K , >! CO-? 7 y 3 -5(J* 

mmifzmmiTmzj:i> ^it. mcr>m^fj'&x'i,m 
mxh 0 . 3m mUT^^mMLT ii^yx-' ^mmi,zn 

[0 0 10] Mie-77ya"-^m2r^3S?^tl>tc(i, a 

-it7iiT-#^i.\ mmizxtiii. mmtLx'Ayi^^m 

v\ D5r*#(t?^'7.>: LT I P A^S^'XarfflW^Ttii-^. -77 

y^-^^^^mxt iwmm^sK(^±.mi i . 5 c 

7K U T V ^ -0 ;t Ji'&tcti . v 7 y rf ::i^a75^'l6il L =5: V » 
(i. I PA7y'X£7)|ie7K'\<0?Sft3iAlc^l)S]K<73B#^5r 

> , ■^x-' -^mmizHm l r v ^ s 5 ^ t'coma^ 

'^«$^i>-'/- zmm^zmhm&comrs'S:Wth z 
t^^nizm-^Kh^xhi. 

[001 1 ] 

TWS.<r)WM 1 . 5 c m/ s e c f1-jgc7);*c# ^JUKT' 
^K2 Srflf.'kLr v>-5/c*i-^, 3!!iJlB#PB']{i«<=5:S*^', 
p67K2<7)?Sffi/)iO i-/\3cOTS@^Li A^i^j&fsiCgliX 

^'^^fhzy.-hK'^^iK-^i'^Xlt^. Zcrttzih. 



i^zuK^xii, mmzi3.m^t*)ti^±t^''''^ 0 cjgsto 

WfWS.'k 0 . 5 c m/ s e c WTt-ISS L , |g46Til 
^^aST-fif.* IX^Klo^ZLX^^fz, Z<r>tz>^. ^ 

mza \ ^x i.imL<r>^mzmm ^wl. mmHmt^ 

[0012] ^Wm. ±M<r>i:oti:Wimimm-h fz 
[00 13] 

i6, im^iim<^^m±, m»mmf^<^-Siifm'pi,z^ 
m9mt'^^muz:'imi-i tthiz. zco-immirim 
m±^mmi,z, ■mmi'znixmyi^iix- . st^m 
i,zm.mrihz ^ i ox-m-mmmmTj^'b^ < t 

^lcoflf?Sffl;Kyr*-(ii/>:mi^7)i!S?Sl=i:ll2 

itc. |irf2m2iOiS-fl§l=(i:-eiO$fe«l3Pa!**Huieft#^f 
Hzm.t-h.tzmlimL<r)T^mi~ D h±.miz&S.thX 

c^5E-ri. h t ^ n , Huisig 1 ^3 i i>'si 2 coz.'iicomw. 
m^yrco^M-mimtimmcormzmist 'o t'^^ 

' ±Uj:^ymUTm.a±.X\ ^'O. •7-7> :?-Sft«<7) 

L, miem 1 ^ j;ym2<7)zo^D«ffl#'>-r*:i5!ii#t 

f^lS L T miem 1 *5 J: t/^ 2 £73Zoco}^f ?S1= C i -5 T ff 
ie?jt?¥«l*l ^rlSi' 'th L t ISf :'k-t J: 9 L l 

[ 0 0 1 4 ] s/i. imm2tmcr>wm. mtm^^n 
[ 0 0 1 5 ] ^Ac. mim3im<^%m±. Mdw^ii > 

2 tmcriWn^zii V >T. Boiem 1 J; § 

iOilt7l<ft€r?Rffil^T3lS0 . 5 c m/' s e c OTt-IS>E 
•ri-fciittc, H5iemii=jJ:L^'ll2c0Z.o<7)q5?gttcJ: 
S^miSi^J-&Wf*l:2riS®i55TiIS 1 • 5 c m, ' s e 
c WJfilciSS LfzZkz:^W.tthi, <nX'h h . 
[00 16] 

[ m ] If 1 is ct lA' 2 ieiKo^B^cT)^-^ . mmti'^w. 

iiSg 1 J; L<W. 2 <7) ZO(7)«Sil5Kc cfc -? t . SM^oTSffi 



[ 0 0 1 7 ] , ifSii3ia®<7)^^B^<7)^-^, mm.cr> 

[00 18] 

PI (02) m-i^Kim-^mam-i^n^rn 

( 0 0 1 9 ] CCOH 1 <7)l2i)ft^a**M3f LTt'eeJRi^l^^i 
ggim"^*{i- STfctcto-*co 

"Si'^f 1 i> -r I'^riS L . ifMim 1 b WTtia&ingE 1 7 

8 LT 0 -^cOl^^ffl'i^>r 1 9 H?Sr . ZOi75 
6 . 1 6 i Xmvmm 1 I^IW^^K 2 rgf.'kX- 
§ I. i 3 L7t:£ i: , ^ICOZ-^CO^I^ 6 , 1 6 SrfflV ^ 

t SfTKfi. icsj'c 0 , z-ocnmmm^yr 9 , 1 9 c;)P 

[ 0 0 2 0 ] d) Sf?Sffl^>-r9«0Sp7]<»{i:, m^t "9 
i^ll^-f •i>>Ii:^O^i<'>0. 5 cm/s e cOTO^SSI^ 

m~l. 5cm/s e cc7)jeH, a*L<«i±imcO 
1. 5 cm/se c#j^h^l>J:3tcKS-fS» 

miZ'-^c)mm!i-^> r9 . 1 9 i:mmzm i . z-^ 
I. , 2 cr))W3()4PR?si= 1 6 (n^^mnt^ 1 7 <7)(5a 

ica-f 2> S T(i , libk 2 {iZoOiSJSf 6 , 1 6 ic J: 

^th±mWz 1. 1 . 5 c m/ s e c ftifii; ^ 0 , ffi 

[0022] ^LT, pE7l<2c7)?SffiA^'®7S^l 6<7)5ta 
MDgPl 7co{2i:j:'5t.T?5^o/;;«?>, m^i«§LfzUm 

mmz J: -^xmrn^i^yy 1 9 * » ± l , mkimw.'s 

tCiJO-CiivgracoUJTagti 0 . 5 c m/' s e c WTt 



10-308378 

?gl= 1 6 , j5f;Sffl'-K> r 1 9 Sra Ci^c I P A ;!?xW!itb 

[0023] mmm.'S 1 6O5t«rj30g|5 1 7cr){as 
{±, x->'N3c7)T^Lift3£it-Tff I. d 

t t^x'^ h . Ltz^-iX , ^m\<7immf'MJS.i o . 

5 c m/s e c i: Lt^*^, WtWi'AX'l.iWMm'^ 
^2:3fSi01. 5cm/secMJSi-C5l^±ffl.::t 

i)iOf\ mmm 1 /3 *-C'p»ciiitc^^l-i..r 
[0024] tea. liimxu. -mmh ixm.7i^^m 

\^tzi)K m^W.\iZtii.zmhtihh(r>X'i.its:< . mt 

[00 25] ±iE<7)Plt1i:, v^y:^-^*^^ 
i|$-t.5!t*'-^c75PX# ft(t75'-''-i LT I P A XzXrffl 

iSttlPI) t-J'jriii'ii.^ -iOiT^-iftMtL-Cii, mil 
yn-;!,-, i-7*n>'\V-;L\ 2 -rn^w-zu, r h 

CW-ri.?§MS*^" 1 s / 1 J: 0 < . ^ME*^ 2 5 
~2 5 , 0 0 0 Pascal <7)ra1i-5)'& tiOy^^'Mi Li^ V, 
[0026] 

[ %mm% ] w±i5iBJ uzxi^z. mm. i ieiK<7)^ 
Bfltifiii. 'mmz, '^xmmiif^yrT^mtfzw. 

1 OiKfSl=i:^20#?Sffl'-K>r2rfil;t7^.:lg 2<75M1= 

'^w^i.zm.t-^fd-z'm.oyf'm.x o i^Tfflitcffis-ri. i 
ummm^w^^zm^fifzmimwjnT'm.i n i 

-imwTm!S.\;XTi>ztmt^ bthi,z, mtim i^xv-' 
mzm^t '0i3<m.L^j:^-^MmwTm&a±x\ a^o, 

=5:1. J: 0 (ciiS L , mim lt5XV^m2 cOZocOSffSffl 
,+ryr$:PBiftcf^ijL tfilB^ 1 }iir/^2(nZom 

i,xoicifz<nx'. mmWTmmmmi]m^>:^j:n . 



(5) 



l^mW- 10-308378 





[^?#^ijiBfl] 




1 




■5. 


2 




[0027] tfz, mS^2%im<nW^^zi:i>t^ki. 


3 


'!7i-yN (^) 




4 






5 






6 




[0028]*/::, If 3 Encom^zX Ib^li, 


7 






S 




5cm/s e cOTtCgS-ri.ti:i;C- miUXi/^ 


9 






1 0 




as 1 . 5 c m/ s e c iti&l,zm.^ lfz<r)X\ ?SSr 


1 1 


I PA 


s:*:ajST-sf7j<f •& i t *^'t'i^ , ^m'^m^wckmzm 


1 2 




mi. ELh^mzmmmmm'€^j:oz'ct^x^ 


1 3 






1 4 






1 5 




mi] ^mumzmmLxm&ucm&^mcom^ 


1 6 






1 7 






1 8 


mmm^u r 


( H 3 ] X - A t mmtmmm^mmmx'^ 


1 9 




[01] 




[02] 




